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ABSTRACT
Multimarket Contact, Collusion and the Internal Structure of Firms
by Silke Neubauer
Multimarket contact has an impact on the sustainability of collusive outcomes,
whenever firms or markets differ from each other or scope effects are present. An
implicit assumption made in the literature dealing with multimarket contact and
collusion in infinitely repeated games is the existence of a single decision taker.
Nevertheless, big firms often hand over responsibility for single markets to managers,
who maximize divisional profits.  If markets were independent from each other, the
impact of multimarket contact would vanish. In this paper, the consequences of
divisionalization on the sustainability of are analyzed in a two-firm two-market
framework with intra-firm scope effects. Within a divisionalized structure, each
manager chooses the output of his market to maximize long-term divisional profits.
Managers do not coordinate their collusion or deviation decisions. It is shown, that -
dependent on the kind of  scope effects - the lack of coordination between divisions may
increase or decrease the collusive power of firms.  If firms face economies of scope,
collusion is easier to sustain within a divisionalized structure, whereas firms facing
diseconomies of scope prefer centralized decision making and coordination of collusion
across markets. Furthermore, the impact of the compensation scheme for managers is
explored: Managers should be made to internalize negative spillover effects, but should
be made to neglect positive spillovers.
ZUSAMMENFASSUNG
Mehrmarktkontakte und Organisationsstrukturen und das Kollusionsverhalten
von Unternehmen
Im Rahmen von unendlich wiederholten Spielen kann gezeigt werden, daß der Kontakt
von Firmen auf mehreren Märkten kooperatives Verhalten und Kollusion beeinflußt.
Grund ist, dass ein Aggressor nicht nur auf einem Markt, sondern auf allen Kontakt-
märkten bestraft werden kann. Die Literatur geht dabei von der Existenz eines einzel-
nen Entscheidungsträgers aus, der Vergeltungsstrategien in den einzelnen Märkten
koordiniert. Mehrmarktfirmen sind jedoch oft durch divisionalisierte Organisations-
strukturen gekennzeichnet, in welcher Entscheidungen über einzelne Märkte auf
Manager übertragen wird. In diesem Beitrag wird daher der Einfluß von Delegationsent-
scheidungen auf die Stabilität kooperativer Gleichgewichte im Rahmen eines Zwei-
marktduopols untersucht. Durch das Vorliegen einer gemeinsamen Kostenfunktion sind
die Märkte miteinander verbunden. Es kann gezeigt werden, daß Delegation die
Stabilität kooperativer Gleichgewichte erhöht, wenn die Kostenfunktion economies of
scope aufweist, und reduziert, wenn negative Kostenverbindungen vorliegen.  Implizite
Kollusion wird folglich maßgeblich durch Organisationsentscheidungen von Firmen
beeinflußt.
1. Introduction
The ability of oligopolistic firms to tacitly exploit their potential market power and achieve better
outcomesthanthenoncooperativeNashequilibriumwasfirstanalyzedbyFriedman(1971). Friedman
argued, that in an infinitely repeated game the threat of future punishment can be used to enforce
cooperativebehavior. Startingfromacollusiveoutput level, duopolistsmaydefinefuturereactionsto
deviation fromthisoutput level (trigger- or grimstrategies), by whichboth- thedeviatingaswell as
thepunishing firmarehurt. Following Friedman, thesustainability of thecollusiveequilibriumcan
then be measured by calculating thecritical discont factor that equalize the long-termgains froma
collusivestrategywiththegainsfromadeviatingstrategy.
In aseminal article, Bernheim/ Whinston(1990) claim, that multimarket contact may help firms
tosustaincollusiveoutcomeswhenever firmsor marketsdiffer fromeachother. They consider firms
whichcompeteinseveral markets. It isshown, that thepossibility of thesefirmsto punishdeviation
fromacooperativeequilibriuminevery ’’contact’’ marketmay relax binding incentiveconstraints in
awiderangeof circumstances. Furthermore, whenever firmsdiffer intheir productioncostsor scale
economiesarepresent, multimarketcontactallowsthedevelopmentof ’’spheresof influence’’, which
enables firms to sustain higher levels of profits and prices. Bernheim and Whinston assume, that
markets are independent fromeach other. Themechanismdriving their result is, that thepossibility
of multimarket firmsto’’pool’’ their incentiveconstraintsacrossmarketsallowsthemtoexport’’slack
enforcement power’’ from one market to the other. Therefore, if firms and markets are the same,
thepooling of incentiveconstraintsdoesnot alter thefeasibility of collusion in each market and the
multimarketcontact isshowntobeirrelevant.
Different cost- or demand- conditions in the contact markets are not crucial for an effect of
multimarket contact on collusion. Also, the presence of profit linkages between per se identical
markets may affect the stability of tacitly cooperativearrangements. If markets are linked dueto a
joint cost - or demand function, punishment in several markets may be considered as more or less
severe, because of underlying scope effects rendering two-market collusion and punishment more
or less profitable. For example, Kesteloot (1992) shows, that positive intrafirmdemand spillovers
(bandwagon effects) reducethestability of collusiveoutcomes, whereas intrafirmsnob effects have
the reverse effect. Spangnolo (1996) assumes a concave utility function of multimarket firms. As
multimarket contactallowsto usethecrediblethreatof simultaneouspunishment inseveral markets,
andfirmsfearsimultaneouspunishmentmorethanthesumof singlepunishments, collusiveoutcomes
areeasier toachievethanwithoutmultimarketcontact.
A crucial assumption for establishingtherelevanceof multimarket contact is that either decisions
aboutstrategiesinthedifferentmarketsaretakenbyacorporateheadquarter,orsinglemarketstrategies
arecoordinated such that themultimarket firmacts likean integrated organization.1 Only if market
strategiesarecoordinatedacrossmarkets, incentiveconstraints canbepooledandslack enforcement
power can beshifted fromonemarket to the other. Theexistence of asingledecision taker is also
1 Alexander (1985) wasthefirstwho hintedto this implicit assumption. Lee/ Tang(1994) further developedthis idea,
claiming that firmsmustplay acorporatestrategy for multimarketcontactbeingeffectiveandassumingacorrelation
betweenlateral diversificationandcorporatestrategy.
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thecondition for theinfluenceof intermarket linkages, as itgivesriseto aintegratedview of market
strategiesanditsresults: punishmentintwomarketsmaybeconsideredasmoresevere(diseconomies
of scope)orlesssevere(economiesof scope)thaninasinglemarketcontext. Besides, theconsequence
of astrategy inonemarketcannot beevaluatedwithout knowingaboutstrategiesplayedin theother
market.
Theoretical andempirical work hasso far assumedtheexistenceof asingledecision taker within
the firm.2 However, multimarket firms are mostly characterized by more complex organizational
structures. In order to diminish managerial costs and / or to increase flexibility, decisions areoften
delegated to divisions or units, who decide independently for geographic or product markets. The
threat of simultaneous punishment to deviation is then not credible any more, and the positive or
negative effect of multimarket contact is affected. Profit-sharing plans and information exchange
betweendivisionsareinstrumentsto internalizetheeffectsof adivision’sstrategyonother divisions’
(and corporate) profits and to coordinate strategies across markets. Hereby, the incentive structure
resulting fromcentralized decision making may beapproximated. Theinternal structureof firms is
henceof crucial importancefor theeffect of multimarket contact onthecollusivepotential of firms,
anditsdesignmightserveasaninstrumenttosupportcollusivestrategiesinamultimarketcontext.
In this paper, theeffect of organizational devices on multimarket collusion will beanalyzed in a
two firm, two market context, where firms compete in quantities. As the result is straightforward
for inherently independent markets that differ in their collusive potential (decentralization without
coordinationwill alwaysdecreasefirmspossibilitiestocolludeinbothmarkets), thefocuswill beon
asituation, wheremarket profitsareinherently linked. In particular, I will consider intermarket cost
linkageswithinafirmdueto(dis-)economiesof scope. Twoaspectsof theorganizational structureof
afirmwill bedealtwith:
(1) The decision to delegate market responsibility to divisional managers (divisionalization vs.
centralization).
(2) Thedecisionabout theincentiveschemefor managers(sensitivity to jointly causedcosts).
It will beshown, thatdelegationof decisionsto independent managers facilitatecollusionif firms
face(not too high) economiesof scope. In this case, firmswouldprefer to decideabout cooperative
strategies in each market separately, as an integrated view of markets increases theattractiveness of
deviationduetotheeconomiesof scopeinproduction. I firmsfacediseconomiesof scope, delegation
hasthereverseeffectandfirmswouldprefertocoordinatestrategiesacrossmarketstosupportcollusive
outcomes. Thesameintuitiondrivestheresultof theanalysisof theeffectof incentiveschemes: Given
adivisionalizedstructureinbothfirms, incentiveschemesincreasingthecostssensitivityof divisional
managers and favoring the internalization of division-external effects are preferred by firms facing
diseconomies of scope, whereas a low cost sensitivity would bepreferred if thereareeconomies of
scope.
The structure of the subsequent analysis will be as follows: I will first introduce the basic two
firm, twomarketmodel andwill highlight theeffectof thejointcost functiononthesustainability of
2 Recent work about the importance of the orgainzational structure was done, however, in a one-market context by
Spagnolo (1998): examines thestrategic useof managerial low-poweredincentivesasameanstosustainone-market
collusion.
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collusioninacentralizedfirm. Despitetheexanteidentityof firmsandmarketconditions, theremight
besituations, wherecollusion inonly onemarket is sustainable. Therefore, thesustainability of one
marketandtwomarketcollusionareanalyzedseparately. Inasecondstep, theimpactof organization
decisionsoncollusiveoutcomeswill beanalyzed. Finally, theresultswill besummarized.
3
2. A simplemodel with (dis-)economiesof scope
Twofirms(i = 1; 2) areconsidered, whoareactiveintwomarkets(k = A;B) . Demandislinear and
independentandcanbeexpressedbytheinversedemand-function:
pA(x1; x2) = a
A ¡ x1 ¡ x2 (market A)
pB(y1; y2) = a
B ¡ y1 ¡ y2 (market B); (1)
whereaA = aB = a. Costsareinterrelated. Thefollowingcost-functionisassumed:3
Ci(xi; yi) = cxi + gxiyi + cyi for i = 1; 2: (2)
Inordertosimplifytheanalysis, I will normalizec tozero.4 Theeffectof thejointcost- (benefit-)5
termcanthusbehighlighted. g will berestrictedtobeintheinterval [-1,1]. InasimpleCournot-Nash
Game, g < ¡1 would lead to overproduction and negativeprices. If g > 1, firmswouldspecialize
eachononemarket, andoffer themonopoly quantity (a
2
) there, whichwouldbeat thesametimethe
cooperativeoutcomeinaninfinitely repeatedgame.
Duetothecostinteractionparameterg,costsof onedivisionarehenceincreasing(decreasing) inthe
outputof theother firm. Negativegindicatethepresenceof economiesof scope.6 For example, there
might bepositivespilloversbecauseof learning effects, if activitiesaresimilar and thelearning rate
depends on cumulative joint production,7 or network externalities when using acommon resource.8
For positiveg, thefirmfacesdiseconomies of scopeby servingboth markets. Thesemay bedueto
congestionorswitchingcostswhentherearejointcapacities,9 increasedmaintenancecostsof flexible
techniques, increasing marginal opportunity cost of capital (imperfect capital markets) or forgone
learningeffectswhenactivitiesaredissimilar.10
Given the chosen quantities of both firms in both markets, corporate costs can be evaluated
accordingto
¦i = xi(a¡
X
i
xi) + yi(a¡
X
i
yi)¡ gxiyi; i = 1; 2: (3)
3 Bulow/Geanakoplos/Klemperer (1985) use a similar approach to model (dis-) economies of scope, but consider
quadraticunit-costsof eachsingleproduct.
4 Thisdoesnot alter thequalitativeresultsobtained. Theresultingcost function isalsousedby Dixon (1992) whenhe
considerstwomultiproduct firms.
5 Inthefollowing, I will only talk about jointcost, implyingalsothepossibilityof negativeg(positivespillovers).
6 SeeBaumol / Panzar / Willig(1982) for theconceptof (dis-)economiesof scope.
7 SeePorter (1985), p. 418.
8 SeeWestland(1992). For other examplesinvolvingeconomiesof scopeseefor exampleTeece(1982), p. 53.
9 For example, theeffectivenessof providingcommonservicessuchasapersonnel department, acomputer department
ormanagerial supervisionutilizedbymultipledepartmentsmaydeclineastheextentof utilizationof otherdepartments
increases. See Gal-Or (1993), p. 388, for this argument. See also Zimmermann (1979), p. 510, who talks about
opportunity costs when common services (e.g. WATS telephone line) are used by several users (degradation, delay
etc.), Teece(1982), p. 53,alludingtocongestioneffectsof knowhowasacommoninput factor, orWestland(1992) for
congestioneffectsininformationsystems.
10 Scherer / Ross(1990), p. 103- 104furtherhintatpsychological studiesthatpredict, thatworkersworkinginbigfirms
arelesssatisfiedwith their job thanworkers of small firms. Therefore, big firms oftenpay awagepremiumto their
workers. Other reasons for diseconomiesof scopearecostsof control andcoordination, which rise in thescopeof a
firm(managerial diseconomies).
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ThesymmetricCournot-Nashequilibriumimplies
xi =
a
3 + g
yi =
a
3 + g
(4)
andprofitswouldbe
¦i =
a2(2 + g)
(3 + g)2
; i = 1; 2: (5)
However, in an infinitively repeated game, firms might be able to achieve better outcomes by
uncooperativelychoosingjointprofitmaximizingoutputstrategies.
3. Collusion in an infinitively repeatedgame: A general framework
Inacontextof an infinitely repeatedCournot game, firmschoosequantities inbothmarketsatevery
pointintime,ftg1t=0.11 Firmsareabletousepunishmentstrategiestosustaincooperative(orcollusive)
outcomes. If it is assumed that deviation from a cooperative strategy is punished with Cournot-
Nash competition, an equilibriumis described as a path of quantities and associated profits, where
deviationfromthepathispunishedbyretreatingtotheCournot-Nashsolutionforever. Thefeasibility
of collusion depends on collusiveprofits, deviation profits, punishment strategies, and thediscount
factorusedtoevaluatefuturelosses. AccordingtoFriedman, collusionispossibleif thenetgainsfrom
deviationarelower thanthelossesfollowingdeviation, or
¦Di +
±
1¡ ±¦
P
i ·
1
1¡ ±¦
C
i for i = 1; 2: (6)
¦£i (£ 2 fD;P;Cg) stands for profits in the case of Deviation, Punishment, or Collusion and
dependsonboththeequilibriumsupplystrategiesandoneachfirm’sshareof thejointcollusiveoutput.
Thecritical discount factor thatequalizes longtermgains fromacollusivestrategy with thegains
fromadeviatingstrategy for firmi canbecalculatedaccordingto:
±criti =
¦Di ¡ ¦Ci
¦Di ¡ ¦Pi
: (6’)
Theoptimal collusiveoutcomeisobtainedbymaximizingjointcollusiveprofitswithrespecttothe
collusivesupply andtheoutputshareof eachfirmsubjectto 6. Alternatively, thesustainabilityof the
most collusiveoutcome, themonopoly outcome, given output shares that minimizefirms’ deviation
incentives could also be asked for.12 The optimal output allocation would then have to minimize
maxif±crit1 ; ±crit2 }.
11 In accordance with most of the models dealing with (multimarket) collusion, the focus in this analysis will be on
stationaryequilibria.
12 Thisapproachwill befollowedinthesubsequentanalysis.
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4. Collusion bycentralized firmswithcost linkages
When centralized firms meet in several markets, they are able to punish deviation froma collusive
strategyineverymarketinwhichtheymeet. AccordingtoBernheim/Whinston(1990),afirmdeciding
tocheatwouldconsequentlyalsocheatineverycontactmarketsothatthesustainabilityof collusionin
eachof themarketsdependsonthecomparisonbetweenshort termgainsfrommultimarketdeviation
andthelongtermlossesresultingfrompunishment ineverymarket inwhichcontactoccurs.
If marketsandfirmsareidentical andthereisnolinkagebetweenmarkets, thefeasibilityofcollusion
inonemarketisindependentof thestrategyplayedintheothermarket, andthecritical discountfactor
for onemarket collusion is thesameas for collusion ineachof themarkets. By contrast, if markets
arelinkedbyajointcost function, thesupplydecisioninonemarket influencescostconditionsinthe
other market andthusdetermines thesustainability of collusion in that market. Thecritical discount
factor for collusioninbothmarketsthereforediffersfromthediscountfactor forasinglemarketeven
if costanddemandconditionsareexanteidentical; andonemarketcollusionmightbefeasible, when
two market collusion is not.13 Hence, in a multimarket model with intermarket cost linkages, the
collusiveequilibriaimplyingcooperativebehavior inbothmarketsmustbeanalyzedandso toomust
thefeasibility of onemarketcollusion.
Thissectionwill thereforeinvestigate
(1) howintermarketcostlinkagesinfluencethefeasibilityof onemarketandtwomarketcollusion,
and
(2) whenonemarketcollusioniseasier tosustainthantwomarketcollusion, sothatsituationswith
tacitcollusioninonlyonemarketmaybeobserved.
4.1 Onemarket collusion
Onemarketcollusion(say inmarketA) is feasibleif thelongtermgains fromacooperativestrategy
inthemarketconsideredoutweightheshorttermgainsfromslightlyundercuttingtherival inperiodt.
Itwill beassumedthatfirmsplaytheoneshotCournot-Nashstrategy (indexedby ’’P ’’) inthemarket
wherenocollusiontakesplace(marketB). Therelevant incentiveconstraint isthen
¦DPi (x^i(sjx
CP ); sjx
CP ; yPi ) +
±
1¡ ±¦
PP
i (x
P
i ; x
P
j ; y
P
i ; y
P
j ) ·
1
1¡ ±¦
CP
i (six
CP ; yPi ); i = 1; 2; (7)
wheresi definesfirmi’sshareof thejointcollusiveoutput inmarketA (xCP ). x^i(sjxCP ) determines
the best one shot answer of firm i to the collusive output strategy of firm j. C;D and P stand,
respectively, forCollusion, DeviationandPunishmentinmarketA (first index)andmarketB (second
index).
It isassumedthat firmshaveequal futurepreferences(±i = ±j = ±). Theincentiveconstraintcan
thenberewritten:
± ¸ ±¤i =
¦DPi ¡ ¦CPi
¦DPi ¡ ¦PPi
; i = 1; 2: (7’)
It is easy to see that collusion is easier, the higher collusive profits and the lower deviation and
13 Thispeculiarity resultingfromthejointcost termhasnotbeenconsideredso far intheliterature.
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punishmentprofits:
@±¤
@¦CPi
· 0; @±
¤
@¦DPi
· 0; @±
¤
@¦PPi
¸ 0:
Astheoutputsharesof bothfirmmustsumtoone, wecandefine:
s1 = s
s2 = (1¡ s):
Theoptimal collusiveoutcomesolves
max
xCP
xCP (a¡ xCP )¡ gsxCPyCP1 ¡ g(1¡ s)xCPyCP2 (marketA)
max
yCP1
yCP1 (a¡ yCP1 ¡ yCP2 )¡ gsxCPyCP1
max
yCP2
yCP2 (a¡ yCP1 ¡ yCP2 )¡ g(1¡ s)xCP yCP2 (marketB), (8)
whichleadsto¦CPi (s).
Theoptimal deviationstrategy for firmi - giventhat firmj playsthecooperativestrategy - solves
max
xDP1
xDP1 (a¡ xDP1 ¡ (1¡ s)xCP )¡ gxDP1 yDP1 (firm1)
max
xDP2
xDP2 (a¡ sxCP ¡ xDP2 )¡ gxDP2 yDP2 (firm2). (9)
After observingtheresultsof deviation, firms retreat to theCournot-Nash solution. The(stationary)
punishmentsupplythereforeisthesameasthesupplyinasimpleCournot-Nashgameandtheresulting
profitsare:
¦PPi =
a2(2 + g)
(3 + g)2
; i = 1; 2:
Bothjointcollusiveprofitsanddeviationprofitsdependontheoutputsharesallocatedtoeachfirm. The
output shares, therefore, do not only determinethemagnitudeof collusiveprofits, but also influence
thecritical discountfactor. Theoptimal allocationof jointoutputwill maximizejointcollusiveprofits
under thecondition that theincentiveconstraint (7) is met for both firms. In thecaseof economies
of scope, the equal sharing of the joint output (s = 1
2
) at the same time maximizes joint collusive
profitsandminimizesmaxif±¤i ,±¤ig. Inthecaseof diseconomiesof scope, thereisatrade-off between
theimpact of s onefficiency, andhenceonthemagnitudeof joint profits, andtheimpact of s onthe
critical discount factor of both firms. Joint collusive profits are greatest with asymmetrical output
shares, as specializationof each firmineachmarket allows leads to higher efficiency. But for g not
too high the critical discount factor will be minimized for equal output shares.14 In the absence of
sidepayments, for awiderangeof g, each firmmust beallocatedanoutput sharenear to 1
2
to make
collusion feasibleat all. Therefore, s = 1
2
will beassumedto betheoutput sharechosenby firms in
caseof onemarketcollusion.
14 SeeAppendix A. Only if g ispositiveandvery high, mightefficient collusiveoutcomeswhereonefirmmonopolizes
thecollusivemarketandtheother firmconcentratesontheother marketbepossible.
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Insertingpunishment,deviationandcollusionprofitsfors = 1
2
intoequation70 yields±¤i = ±
¤
j = ±
¤
asthecritical discount factor for onemarketcollusion(seealsofigure1):15
±¤ =
(9¡ g2)2
153¡ 48g ¡ 44g2 + 16g3 + 3g4 ¡ g5 :
Fig. 1: Onemarketcollusionincentralizedfirms
Infigure1, it canbeseenthat thecritical discountfactor increasesing. Wheng = 0, it equals 9
17
.
This isthesituationfacedbyafirmwithoutcost linkages(NoL inkage). Therefore, wecandefine
±NL =
9
17
asthecritical discount factor of (two market) firmswith independent markets. Comparisonbetween
thecritical discount factors for onemarket collusion when firms facecost linkages with thecritical
discountfactor of firmswithoutcost linkagesyields:16
±¤ < ±NL for g < 0
±¤ ¸ ±NL for g ¸ 0:
Thefollowingpropositioncannow bestated:
Proposition 1 GivenCournot-Nashcompetitioninonemarket, thefeasibilityofcollusionintheother
marketisdecreasinging. Bycomparisonwithasituationwheretherearenocostlinkages, onemarket
collusioniseasier withpositivecostspilloversandmoredifficultwithnegativecostspillovers.
4.2 Twomarket collusion
Thefeasibilityof collusioninbothmarkets isdeterminedby thefollowingincentiveconstraint:17
¦DDi (x^i(s
A
j x
CC); y^i(s
B
j y
CC); sAi x
CC; sBj y
CC) +
±
1¡ ±¦
PP
i (x
P
i ; x
P
j ; y
P
i ; y
P
j )
15 Thecritical discount factorsareequal for bothfirms, asoutput isallocatedevenly toeachfirm.
16 SeeAppendixB.
17 Theseparationof incentiveconstraints for bothmarketscannever beoptimal. As two market punishment isamore
severepunishmentfordeviationthanonemarketpunishment, itrelaxestheincentiveconstraintof firmsforeachsingle
market. SeeAppendix C for aproof.
8
· 1
1¡ ±¦
CC
i (s
A
i x
CC ; sBi y
CC); i = 1; 2: (10)
ski isfirmi’sshareof thejointcollusiveoutput inmarketA (x
CC) andmarketB (yCC) and x^i(sAj x
CC)
and y^i(sBj y
CC) arethebestoneshotanswersof firmi to thecollusiveoutputstrategyof firmj. C;D
andP againstand, respectively, forCollusion,DeviationandPunishmentinmarketA (firstindex)and
marketB (secondindex).
Firms’ futurepreferencesmust thenmeet
± ¸ ±¤¤i =
¦DDi ¡¦CCi
¦DDi ¡ ¦PPi
for i = 1; 2: (10’)
Asbefore, bothcollusiveanddeviationprofitsdependontheoutputshareallocatedtoeachfirmand
theoutputsharesplay acrucial rolefor thedeterminationof thecritical discount factor.
Replacing
sA2 = 1¡ sA1 ; sB1 = 1¡ sB2
andassuming18
sA1 = s
B
2 = s ands
A
2 = s
B
1 = (1¡ s);
jointcollusiveprofits(¦CC) aredeterminedby
¦CC = xCC(a¡ xCC) + yCC(a¡ yCC)¡ 2gs(1¡ s)xCCyCC : (11)
Profitsof eachfirmareaccordingly
¦CC1 = sx
CC(a¡ xCC) + (1¡ s)yCC(a¡ yCC)¡ gs(1¡ s)xCCyCC
¦CC2 = (1¡ s)xCC(a¡ xCC) + syCC(a¡ yCC)¡ gs(1¡ s)xCCyCC : (12)
Maximizationof ¦CC withrespecttoxCC andyCC yields¦CC(s):
A deviatingfirmmaximizes
xDDi (a¡ xDDi ¡ sxCC) + yDDi (a¡ yDDi ¡ (1¡ s)yCC)¡ gxDDi yDDi ; i 6= j (13)
over xi andyi, whichleadsto¦DDi (s):
After observingdeviation, firmsretrievetheCournot-Nash-solution, andpunishmentprofitsare
¦PPi =
a2(2 + g)2
(3 + g)2
:
As in thecaseof onemarketcollusion, for g < 0, anequal output shareof each firmineachmarket
(s = 1
2
) maximizescollusionprofitsdueto theoptimal utilizationof positivespillover effects. At the
sametimeitminimizesdeviationprofits. Thereforeitmustbetheoptimal outputsharefor twomarket
collusion. Inthecaseof diseconomiesof scope,anincreaseintheasymmetryof outputshares(s ! 1)
increasescollusionprofits, butatthesametimeincreasesdeviationprofits.19
18 Thisassumptionimpliesafair allocationof market sharesandequalizesandminimizesthecritical discount factorsof
bothfirms(mins maxif±¤¤i ; ±¤¤j g):
19 SeeAppendixD.
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Itcanbeshownthatforpositivebutlow,g thereisatrade-off betweentheefficiencygainthatcanbe
achievedbyspecializationandanunfavorableeffectof completespecializationonthecritical discount
factor due to higher deviation incentives. If diseconomies of scope are becoming more important
(g ¸ ¡2+p5), theefficientcollusiveoutcome(asymmetrical outputsharesof bothfirms)atthesame
timeleadstoalocal minimumof thecritical discountfactor.20
Insertingcollusion,deviationandpunishmentprofitsforsymmetrical orasymmetrical outputshares
yieldsthecritical discountfactor for twomarketcollusion:
±¤¤(s =
1
2
) =
(3 + g)2
2(3 + g)2 ¡ 1
±¤¤(s = 1) =
(1¡ g)2(3 + g)2
13¡ 4g + g2 + 2g3 :
Figure2 shows ±¤¤(s^); thecritical discount factor for two market collusion in dependence on g;
based on theoutput share s^ of each firmin onemarket which minimizes thecritical discount factor
±¤¤(s).21
Fig. 2: Twomarketcollusionincentralizedfirms
Comparisonwiththesituationwithoutcost linkages(NL) yields
±NL < ±¤¤(s^) for g > 0
±NL ¸ ±¤¤(s^) for g · 0:
This leadsto
Proposition 2 The potential of two market firms with intrafirmcost spillovers to collude in two
markets increasesing.
20 SeeAppendixD.
21
s^ =
8<:
1
2 for g <¼ 0:21
0 < s < 12 for ¼ 0:21 · g < ¡2 +
p
5
1 for g ¸ ¡2 + p5
(seealsoAppendixD).
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Collusion iseasier with thanwithout cost linkages if firms facediseconomiesof scope, andmore
difficult if firmsfacepositiveeconomiesof scope.
4.3 Collusion inoneor twomarkets?
AsfirmsprefercollusiveoutcomestoCournot-Nashoutcomes, theywill trytoachievethecooperative
equilibriuminbothmarketswhenevertheirincentiveconstraintfortwomarketcollusionismet. Hence,
we would only expect to observe one market collusion, if it is easier sustainable than two market
collusion, or:
±¤¤ =
¦DDi ¡ ¦CCi
¦DDi ¡ ¦PPi
> ±i ¸ ±¤ = ¦
DP
i ¡¦CPi
¦DPi ¡ ¦PPi
:
Comparing±¤¤ and±¤ it canbeseen, that
±¤ < ±¤¤(s^) for g < 0
±¤ ¸ ±¤¤(s^) for g ¸ 0
(seealsofigure3).
This leadsto
Proposition 3 Onemarketcollusioniseasier toachievethantwomarketcollusioniftherearepositive
cost spillovers. It is more difficult to achieve than two market collusion if firms face negative cost
linkages.
Figure3 compares the feasibility of onemarket collusion (±¤) and two market collusion (±¤¤) in
centralizedfirms:
Fig. 3: Onevs. twomarketcollusionincentralizedfirms
5. Sustainabilityof collusiveoutcomesindecentralized firms
Intheabovesectionitwasshownthatpositivecostspilloversrendercollusionmoredifficult,whereas
negative cost spillovers facilitate collusion. This result is due to firms’ evaluation of two market
punishment comparedwithdeviationor collusion. Two market punishment isamoreefficient threat
11
if therearediseconomies of scope, as high production in both markets not only leads to anegative
revenue effect, but also to an increase in costs. By contrast, if firms face economies of scope, the
threatof twomarketpunishmentislesssevere: eventhoughCournot-Nashcompetitionleadstolower
profitsthanacollusiveoutcome, thereisnonegativecosteffect. Inaddition, twomarketdeviation is
extremelyattractivebecauseof theexistenceof economiesof scope.
However, theseresultsarebasedontheassumptionof acentral decisionmakerwho(1)coordinates
strategiesacrossmarketsand(2) evaluatestheir impactontheprofitsof thecorporatefirm. If market
decisionsaredelegatedtodivisional managers,eachresponsibleforhisowndivisional profitsandeach
beingallocatedapercentageof thejointlycausedcosts, thosetwoconditionsmightnolonger hold:
(1)Marketstrategiesarenotpersecoordinatedbetweenmarkets. Inparticular,adivisional manager
cannotensurethattheotherdivisional managerfollowsapunishmentstrategyif deviationinhismarket
hasoccurred.
(2) Theeffect on corporateprofitsof astrategy in market k may not beconsidered. Inparticular,
thedegreeto which corporateprofit effects are internalized by managersof thedivision depends on
degreeof allocationof jointcostsandthecompensationschemechosenfor them.
In spiteof the lack of coordination between divisions, thereare indirect effects of deviation and
punishment strategiesof onedivisiononthecollusivestrategy of theother division. Theswitch to a
punishment strategy after deviation, for example, in marketA changescost conditionsand collusive
profits inmarketB andmay leadtoacollapseof collusioninthatmarket, too. Thisagain influences
theprofitsof divisionA. A manager of marketA wouldthereforehavetoconsider thelongtermcost
effects of deviation in his market resulting fromapossible futurechange in supply strategies in the
other market.
In this section, the sustainability of collusive outcomes in divisionalized firms will be explored,
wheremanagersareevaluatedonthebasisof divisional revenueandapercentageof thecostscaused
jointlywiththeother division.
5.1 Thesetting
It isnow assumedthatdecisionsaredelegatedtodivisional managers. Divisional managersreceivea
bonusbasedondivisional profits:22
SAi = S0 + ¯0(xi(a
A ¡ x1 ¡ x2)¡ C©i (xi; yi))
SBi = S0 + ¯0(yi(a
A ¡ y1 ¡ y2)¡ C©i (xi; yi)); (14)
where
C©i (xi; yi) = ¸gxiyi; 0 · ¸ · 1:
¸ determines thecost sensibility of managers. If ¸ = 1, total joint costsareallocated and divisions
completelyinternalizecorporatecosteffects. ¸ = 0 impliesthatjointcostsarenotallocatedtodivisions
andmanagersdonot takeaccountfor theeffectof their supplystrategiesoncorporateprofits.
22 As firms anddivisionssymmetrical, it isassumed that both thepercentageof divisional profits and thefixedpart of
managers’ salaryarethesameinbothfirmsandbothdivisions.
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Beingonly interested inmonetary rewards, managersmaximizetheir salary over xi (managersof
divisionsA) andyi (managersof divisionB). Futurepreferencesof thedivisionsdonotdiffer:
±Ai = ±
B
i = ±:
A divisionof firmimaycolludewithadivisionof firmj inthesamemarket. Asasymmetricoutput
sharesrendercollusionextremelydifficult, itisassumedthatbothfirms’ divisionsagreeonequal share
of thecollusivesupply (sk1 = s
k
2 =
1
2
).23 Deviation is punished within themarket but can never be
punishedacrossmarkets. A firm’sdivisionsdonotshareinformationabout their deviationstrategies.
Nevertheless, they observe deviation in the other market and anticipate changed cost conditions in
thefollowing period. Their incentiveconstraintsdepend on production decisions taken by theother
division-andhencethecollusivestrategyplayedintheothermarket-andonthecostallocationscheme
applied.
5.2 Onemarket collusion
As markets, firms, and divisions are symmetrical, deviation and punishment profits do not differ
betweenfirmsandmarkets, sothat theincentiveconstraintsandcritical discountfactorsarethesame
for all divisions.24 Therefore, deviation incentives will beexplored withafocuson onemarket (say
marketA). Thesameresultsholdfor thedivisionsoperatinginmarketB.
Onemarketcollusionissustainable, if
¦©ADPi +
±
(1¡ ±)¦
©kPP
i ·
1
(1¡ ±)¦
©ACP
i ; i = 1; 2 (15)
or
± ¸ ±©¤ = ¦
©ADP
i ¡ ¦©ACPi
¦©ADPi ¡ ¦©APPi
: (15’)
Profits in thecaseof collusion in marketA result frommaximizationof joint profits inmarketA
anddivisional profits inmarketB:
MaxsA;xCP¦
©ACP = xCP (a¡ xCP )¡ ¸gx
CP
2
yCP1 ¡ ¸g
xCP
2
yCP2
MaxyCP2 ¦
©BCP
1 = y
CP
1 (a¡ yCP1 ¡ yCP2 )¡ ¸g
xCP
2
yCP1
MaxyCP2 ¦
©BCP
2 = y
CP
2 (a¡ yCP1 ¡ yCP2 )¡ ¸g
xCP
2
yCP2 ;
whichyields:
¦©ACPi =
2a2(3¡ ¸g)2
(12¡ ¸2g2)2
23 As divisions do not participate in profits of theother division, adivision being allocated a low output sharecannot
alleviateitsdisadvantagein itsownmarket by concentratingonasecondmarket. Themonopolizationof onemarket
by onedivision is thereforenever feasible: punishment profits arealway higher thancollusiveprofits. Theminimal
discountfactorforbothfirms(foroneortwomarketcollusion),mins maxi {±
k¤(¤)
1 ; ±
k¤(¤)
2 g; isobtainedforsymmetrical
outputshares. SeealsoAppendixE.
24 Again, thisassumptioncanbemadeonly becauses = 12 .
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¦©BCPi =
a2(4¡ ¸g)2
(12¡ ¸2g2)2 :
A deviatingmarketA divisionmaximizes
¦©ADPi = x
DP
i (a¡ xDPi ¡
xCP
2
)¡ ¸gxDPi yCPi i 6= j
withrespecttoxDPi , resultingin
¦©ADPi =
9a2(3¡ ¸g)2
4(12¡ ¸2g2)2 :
Punishmentprofits- givenCournot-Nashplay inmarketB - are:
¦©kPPi =
a2
(3 + ¸g)2
:
Inserting Punishment, Collusion and Deviation profits in the incentiveconstraint for onemarket
collusion(14’) yieldsthecritical discountfactor for onemarketcollusion, ±©¤i = ±
©¤
j = ±
©¤:
±©¤ =
(9¡ ¸2g2)2
153¡ 66¸2g2 + 5¸4g4 :
Figure4 belowshowsthecritical discountfactor asafunctionof g for¸ = 1.
Onemarketcollusionismoredifficult, thehigher is thecostsensibility of managersandthemore
important theperceivedspillover effects. This result can beexplainedby analyzingtheinfluenceof
g on gains fromcollusion and deviation. The higher the perceived costs, the lower the gain from
collusioninrelationtoCournot-Nashplay, butdeviationincentivesremainimportant.
Fig.:4: Onemarketcollusionindecentralizedfirms
5.3 Twomarket collusion
Despitethedelegation of supply strategies to managers, collusion decisions in each market are, due
to thecost interaction term, interdependent: Departing fromtwo market collusion, deviation of one
manager (say manager A) implies achangeof cost conditions for manager B and hence influences
the sustainability of collusion in market B in the next period. The strategy played in market B in
thenextperiod, however, determinestheexpectationsaboutfuturecostsof managerA andinfluences
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his incentiveconstraint. Theincentiveconstraintof eachmanager hencedependsonhisassumptions
aboutwhatwill happenintheother marketafter deviationinhismarket. Inparticular, it is influenced
bythesustainabilityof collusioninonesinglemarket. Twocasesmustbedistinguished:
(1) Deviationinonemarket leadstoacollapseof collusionin theother market inthenextperiod.
It isassumedthatdivisionsof theother marketswitchtoCournot-Nashplay if thecollusiveoutcome
canno longer besustained.25
(2) After deviation inonemarket, collusionintheother marketcanbesustained.
It canbeshownthat, in thecaseof economiesof scope(g < 0), twomarketcollusion isonly and
alwaysfeasible, whencollusioninonemarketcanbesustained.26 Thecritical discount factor for two
marketcollusion, ±©¤¤; thereforeequalsthecritical discountfactor for onemarketcollusion, ±©¤:
±©¤¤ = ±©¤ =
(9¡ ¸2g2)2
153¡ 66¸2g2 + 5¸4g4 :
For diseconomiesof scopeg > 0, case(1) is therelevant case:27 Dueto thediseconomiesof scope,
collusion in two markets iseasier to sustain than inonemarket only andmanagersexpect acollapse
of collusionintheother marketafter deviationintheownmarket. Therelevant incentiveconstraintis
therefore
¦©ADCi +
±
(1¡ ±)¦
©kPP
i ·
±
(1¡ ±)¦
©kCC
i (16)
or
± ¸ ±©¤¤ = ¦
©ADC
i ¡ ¦©kCCi
¦©ADCi ¡ ¦©kPPi
: (16’)
© is an index for thecost allocationschemeappliedby owners, k = A;B stands for theconsidered
division andthelast two indicesdeterminethestrategy (P;C or D) inmarketA (first index) andB
(secondindex).
Wealreadysolvedfor punishmentprofits, implyingCournot-Nashplay inbothmarkets(¦©kPPi ):
¦©kPPi =
a2
(3 + ¸g)2
:
Collusionanddeviationprofitsof each firm’sdivision inonemarket, givencollusion in theother
market, areobtainedbysolving
MaxxCC¦
©ACC = xCC(a¡ xCC)¡ 1
2
¸gxCCyCC
MaxyCC¦
©BCC = yCC(a¡ yCC)¡ 1
2
¸gxCCyCC ; (17)
and
MaxxDCi ¦
©ADC
i = x
DC
i (a¡
xCC
2
¡ xDCi )¡ ¸gxDCi
yCC
2
MaxyCDi ¦
©BCD
i = y
CD
i (a¡
yCC
2
¡ yCDi )¡ ¸g
xCC
2
yCDi ; (18)
25 Thisisconsistentwiththeapproachtoask for themostcollusiveoutcome(seesection2).
26 SeeAppendixF.
27 SeeAppendixF.
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whichyields
¦©kCCi =
2a2
(4 + ¸g)2
and
¦©ADCi = ¦
©BCD
i =
9a2
4(4 + ¸g)2
:
Thecritical discount factor for two market collusion in thecaseof diseconomiesof scopecan be
calculatedby insertingdeviation, collusion, andpunishmentprofits into160:
±©¤¤ =
(3 + ¸g)2
17 + 22¸g + 5(¸g)2
:
(Seealsofigure5).
Thefollowingpropositioncannow bestated:
Proposition 4 When owners delegate quantity decisions to divisional managers, collusion in both
marketscanbesustained, if
± ¸ ±©¤¤=
8><>:
±©¤ = (9¡¸
2g2)2
153¡66¸2g2+5¸4g4 for g < 0 (economiesof scope)
(3+¸g)2
17+22¸g+5(¸g)2
for g ¸ 0 (diseconomiesof scope).
Figure 5 shows the critical discount factor for two market collusion when there is decentralized
decisionmaking:
Fig. 5: Twomarketcollusionindecentralizedfirms
5.4 Onemarket collusion vs. twomarket collusion in decentralized firms
If we compare the critical discount factors for one market collusion and two market collusion in
decentralized firms, it can be seen, that one market collusion is at least as difficult to sustain than
collusioninbothmarkets:28
28 SeealsoAppendixF.
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In thecaseof economiesof scope, thecritical discount factor for two market collusionequals the
discount factor for one market collusion. Only if collusion is sustainable in one market, is it also
sustainablein two markets. This isdueto theinfluenceof supply strategiesof either manager onthe
allocatedcostsof theothermanager: if therearepositivespillovereffects, ahighersupply inmarketB
market favorsthecostsof amarketAmanager. Hence, deviationof managerA ismoreattractiveif it
leadstoacollapseof collusionandsubsequentCournotNashplay intheothermarketthanif collusion
wouldbesustainableintheother market infutureperiods. Consequently, collusionintwo markets is
easier tosustainif collusioninonlyonemarket isfeasible. Thelatter impliesthattherelevantcritical
discount factor for two market collusion is thesamethan thecritical discount factor for onemarket
collusion.
In the case of diseconomies of scope, collusion in one market is more difficult to sustain than
collusioninbothmarkets. If thereiscollusioninbothmarkets,amanagerfearsthecollapseofcollusion
intheothermarketafterdeviationinhismarketbecauseof thesubsequentnegativeeffectsonhiscosts.
Inthecaseof onemarketcollusion, deviationdoesnot leadtoanyadditional effectsoncostsbecause
themanagerof theotherdivisionwill notalterhissupplystrategyinthesubsequentperiod. Punishment
profits in relationtodeviationprofitsarethereforeperceivedas lessseverein thecaseof onemarket
collusion, renderingtwomarketcollusioneasier thanonemarketcollusion. Buildingontheprevious
analysiswecanthereforestate:
Proposition 5 If supplydecisions aredelegated to divisional managers, onemarket collusion is at
leastasdifficultascollusionintwomarkets. If onemarketcollusionoccurs, collusionisalwaysalso
sustainableinbothmarkets.
Figure6 showsthecritical discountfactorsforonemarketcollusion(±©¤)andtwomarketcollusion
(±©¤¤):
Fig. 6: Onevs. twomarketcollusionindecentralizedfirms
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6. Theimpact of theorganizational structureon collusion
In this section, the influence of decentralization and the incentive schemes for managers on the
feasibility of collusion in two market firms is analyzed. The delegation of decisions to managers
isadevicefor separatingincentiveconstraintsacrossmarkets, whilecostallocationdecisionsserveas
adevicefor influencingmanagers’ sensitivity totheconsequencesof their supplystrategiesonfuture
costs.
6.1 Theimpact of managers’ incentivescheme
Asthedegreetowhichjointcostsareallocatedtoeachdivision,¸, influencesthedegreetowhichcosts
external to thedivisionareinternalized, it also influenceshow sensitivedivisionsareto deviationor
punishmentstrategiesof other divisions. Inorder toexploretheimpact of thecostallocationscheme
on the collusivepotential of divisionalized firms, theeffect of ¸ on ±©¤ (onemarket collusion) and
±©¤¤ (twomarketcollusion) mustbeanalyzed.
¸ determines linearly thelevel of perceivedscopeeffects. Theimpactof ¸ onthecritical discount
factor thereforequalitativelyequalstheimpactof g onadivision’scollusivepotential. Drawingonthe
resultsof section4, onewouldthensuspect thatonemarketcollusionbecomesthemoredifficult, the
higher ¸; andthat thepotential for twomarketcollusiondecreasesin¸ only inthecaseof economies
of scope(punishment isconsideredlessandlesssevere), whereasahigh¸ facilitatescollusioninthe
caseof diseconomiesof scope. Infact, itcanbeshown, that29
@±©¤
@¸
¸ 0
and
@±©¤¤
@¸
½
= @±
©¤
@¸
> 0 if g < 0
· 0 if g ¸ 0:
Thefollowingpropositioncanthereforebederived:
Proposition 6 If firmsaredivisionalizedandinterdivisional costlinkagesexist, thechoiceof thecost
allocationschemeinfluencesthecollusivepotential of divisions:
* Onemarketcollusionistheeasier, thelessdivisionsperceive(positiveor negative) spillover effects.
* Twomarketcollusionistheeasier thelessdivisionsperceive(positive) spillover effectsandthemore
divisionsperceive(negative) spillover effects.
Hence, inordertoinducecollusioninbothmarkets,ownersshouldchoosenottoallocatejointcosts
atall tomanagers, if therearepositivespillovers (¸ = 0), andshouldallocatetotal jointcosts if there
arediseconomiesof scope(¸ = 1).
6.2 Delegationvs. centralization
Incentralized firms, deviationandpunishment strategiesarecoordinatedacrossmarkets. Besides, if
therearediseconomiesof scopeandfirmscolludeintwomarkets, firmsareabletodivideupmarkets
and henceto obtain efficiency gains. By contrast, if divisional managers decide about strategies in
29 SeeAppendixG.
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eachmarket,decisionsaboutcollusion,deviationorpunishmentaretakenindependently. Additionally,
asmanagersstriveat maximizingdivisional profitsasymmetric output sharesarenot achievableand
efficiency gainsdueto theestablishmentof homemarketsarenotobtainable. Therefore, weexpecta
differenceinthecollusivepotential of centralizedanddecentralizedfirms.
Comparison of the critical discount factors for collusion in one market in centralized and
decentralizedfirmsyields:30
±©¤ > ±¤ for g < 0
±©¤ · ±¤ for g ¸ 0:
Hencedelegationmakesonemarketcollusionmoredifficult if firmsfaceeconomiesof scope, but
it facilitatescollusioninthecaseof economiesof scope.
Figure 7 compares the critical discount factors for one market collusion in centralized and
decentralizedfirmsfor¸ = 1
2
:
Fig. 7: Onemarketcollusionincentralizedanddecentralizedfirms
Theresultof acomparisonof thepotential of centralizedanddecentralizedfirmstocolludeintwo
marketsdependsonthesignandimportanceof thecostspillover aswell ason¸.
Inthecaseof economiesof scope, delegationfavorscollusionif ¸ isnot toohighor economiesof
scopenotso important(seealso figure8a) below):
±©¤¤
½
< ±¤¤ if 0 < g < gcrit(¸)
¸ ±¤¤ if g ¸ gcrit(¸)
where
gcrit
½
> ¡1 if ¸ = 0
= 1
6
(9¡ p105) ¼ ¡0; 208 if ¸ = 1:
Hence, if divisionsdo notperceivethebenefit of their jointproduction, collusion isalwayseasier
30 However, asmentionedinsection4,wedonotexpect toobserveonemarketcollusionincentralizedfirmsif theyface
diseconomiesof scope. Comparing thecritical discount factor for two market collusion incentralized firms(±¤¤(s^))
with the discount factor for one market collusion in decentralized firms (±©¤) for g > 0 would lead to the result,
that collusion inonemarket indecentralized firms isalways moredifficult than collusion in (at least) onemarket in
centrailizedfirms.
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indivisionalizedfirms. If ¸ = 1, delegationonly favorscollusionif g < 1
6
(9¡ p105).
If therearediseconomiesof scope, ahigh¸ favorscollusion indecentralized firms. However, as
soon asdiseconomiesof scopearegetting important, it is alwayseasier to colludein two markets if
firmsarecentralizedthanif they weredecentralized(seefigure8b)):
±©¤¤
½
< ±¤¤ if 0 < g < gcrit(¸)
¸ ±¤¤ if g ¸ gcrit(¸)
where
gcrit ¼
½
0:206 if ¸ = 0
0:291 if ¸ = 1:
Thefollowingpropositioncannow bestated:
Proposition 7 Thecollusivepotential of multimarket firmsfacingintermarketcostlinkagesdepends
ontheir internal structure: Onemarketcollusioniseasier incentralizedfirmsinthecaseofeconomies
of scopeandeasier indecentralizedfirmsinthecaseof diseconomiesof scope. Twomarketcollusion
tendstobefavoredbydecentralizationiffirmsfaceeconomiesofscopeand¸ issmall or ifdiseconomies
of scopearevery low. If diseconomiesaregettingmoreimportant, centralization favorscollusion in
bothmarkets.
In figure8, thesustainability of collusion in centralized and decentralized firms is compared. It
shows¸ ¡ g combinations for whichcollusion is easier (moredifficult) sustainable indecentralized
thanincentralizedfirms:
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Fig. 8: Twomarketcollusionincentralizedanddecentralizedfirms
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7. Summary
In thispaper it wasasked how intermarket cost linkagesaffect collusion, andwhat role isplayed by
theorganizational choiceof firms. Whereasinamodel withoutintermarketcost linkagesmultimarket
contactdoesnotaltertheincentiveconstraintsof firmswheneverfirmsandmarketsareidentical, itwas
shownthat thepoolingof incentiveconstraints in thepresenceof scopeeffects (cost linkagesacross
markets) doesinfluencethecollusivepotential of firms. Theinfluenceof intermarketcostlinkageson
multimarketcollusiondependscruciallyonthesignof thespillovereffect. Inthecaseof diseconomies
ofscope, itcouldbeseenthatthecollusivepotential ofmultimarketfirmsincreaseswiththeimportance
of thespillovereffect. If economiesof scopeareconsidered, collusionbecomesthemoredifficult, the
higher thepositivespillover effect.
As multimarket firms are very often complex structures where decisions are decentralized, the
assumption of a central decision maker may not reflect real conditions. The impact of delegation
of quantity decisions to independent divisional managerswasthereforeanalyzed. It was first shown
thatthefeasibilityof collusionindivisionalizedfirmsisinfluencedbythedegreeof allocationof joint
costs to managers which determine the degree of managers’ internalization of positive or negative
spillovereffects. Asthecostallocationdecisionsof ownersinfluencethelevel of costsasperceivedby
managers, theimpactof costallocationschemeresembledtheinfluenceof thecostinteractiontermon
collusion. Inthecaseof economiesof scope, collusionbecomesthemoredifficult, themoremanagers
consider (joint) costs (and hencethehigher areperceived costs), while in thecaseof diseconomies
of scope, collusion is facilitated by full cost allocation. Inasecondstepcollusion incentralized and
decentralizedfirmswascompared. Itwasshown, thatdelegation- combinedwithadequateincentive
schemesfor managers- favorscollusionif firmsfaceeconomiesof scopeor if diseconomiesof scope
are small. The lack of coordination between markets then enhances the collusive power of firms.
Ontheother hand, if diseconomiesof scopeareimportant, firmsalwaysdo better to keepdecisions
centralized. Centralized firmsareableto punishadeviator inall contact markets, which is themore
severe, thehigher arediseconomies of scope. Besides, centralizationallows firmswithmultimarket
contacttoeachspecializinginonemarketandherebyto increaseefficiency inproduction.
If we incorporated incentive schemes that tie managers’ salary to a weighted average between
divisional andcooperativeprofits, weget results that aresimilar results to theresultsderived in this
paper. However, it might beworthwhile to generalize theseresults assuming moregeneral demand
andcost functionsandallowing for both - managers’ participation incorporatecostsaswell as their
participationincorporaterevenue.
In this paper the impact of the delegation and managers’ incentive scheme on collusion was
analyzed. It did not address the question which organizational form would actually be chosen by
firmswithmultimarketcontact. Analyzingthechoiceof theincentivescheme, therearetwopossible
scenarios: It could either beassumed that owners choosetheincentiveschemein apre-stageof the
gamewhichisfollowedbytheinfinitively repeatedCournotgame. Inthiscaseonewouldexpectthat
ownerschoose’’soft’’ or ’’aggressive’’ incentiveschemedependentontheir expectationsabout future
preferencesof managersandthefeasibility of collusion. Itcouldalsobeassumedthatownerschoose
22
theincentiveschemeof managersineveryperiod. Onewouldthenexpectdifferentincentiveschemes
for collusiveperiodsandfor punishmentperiods.
Thispaperwashenceafirstapproachtounderlinetheimportanceof theorganizational structureof
firmsfor collusion, andthereremainalotof openquestionsfor futureresearch.
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AppendixA: Onemarket collusion and output shares
Maximizationof thejointcollusiveoutputyields:
¦CP =
a2(3¡ g)2
4(3¡ g2(1¡ 3s+ 3s2))2 :
Differentiationwithrespecttos yields:
@¦CP
@s
(s =
1
2
) = 0
@(¦CP )2
@2s
(s =
1
2
) > 0:
Checkingtheboundarysolutionleadsto
@¦CP
@s
(s = 0) = ¡3a
2(3¡ g)2g2
2(3¡ g2)3 · 0
@¦CP
@s
(s = 1) =
3a2(3¡ g)2g2
2(3¡ g2)3 ¸ 0:
Hence, jointcollusiveprofitsaremaximal withasymmetricoutputshares.
But forsi = 0, onegets
¦CPi ¡ ¦PPi · 0 for g ·¼ 0:72:
Therefore, even if ± = 1, ajoint profit maximizingcollusiveoutput isonly attainablefor very highdiseconomiesof scope. For
g ·¼ 0:72, theminimumoutputsharewhichhastobeallocatedtoeachfirmisnear to 1
2
(seefig.A:1).
Fig. A.1: Collusionandpunishmentprofitsdependentons(g = 1
2
)
Theoutputshareminimizingtherelevantcritical discount factor±¤ wouldbeobtainedby
min
s
max
i
[±¤1; ±
¤
2]:
For negativeor not toohighg, eachfirm’scritical discount factor falls initsoutputshare. Fors = 1
2
, deviationprofitsaswell as
collusionprofitsarethesameforbothfirms. Therefore,equal outputsharesatthesametimeminimizeandequalizethecritical discount
factors. Numerical evaluationssuggest, thatonly forveryhighg, asymmetricoutputshareswouldminimizethecritical discountfactor
24
(seefigureA:2).
Fig. A.2: Influenceof g oncritical discount factorsof bothfirms
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AppendixB: Onemarket collusion with andwithout cost linkages
Given s = 1
2
in the case of intermarket cost linkages profits resulting fromonemarket collusion and deviation fromone market
collusionare
¦CPi =
a2(34¡ 8g ¡ 4g2 + g3)
(12¡ g2)2
¦DPi =
a2(135¡ 38g ¡ 49g2 + 12g3 + 4g4 ¡ g5)
(12¡ g2)2(4¡ g2) :
Solvingfor thecritical discount factoryields
±¤ =
(9¡ g2)2
153¡ 48g ¡ 44g2 + 16g3 + 3g4 ¡ g5
½ ¸ 9
17
for g ¸ 0
< 9
17
for g < 0:
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AppendixC: Pooled vs. separated incentiveconstraints
If firmsdefinedtrigger strategies for eachmarket separately, deviation inmarketk wouldbepunishedinmarketk, whereas it would
notaffectcollusionintheothermarket. Theincentiveconstraint for eachmarketwouldbe
¦DCi +
±
1¡ ±¦
PC
i ·
1
1¡ ±¦
CC
i for i = 1; 2 (marketA)
¦CDi +
±
1¡ ±¦
CP
i ·
1
1¡ ±¦
CC
i for i = 1; 2 (marketB) (C-1)
or
±i ¸ ±¤¤¤ = ¦
DC
i ¡ ¦CCi
¦DCi ¡ ¦PCi
=
¦CDi ¡ ¦CCi
¦CDi ¡ ¦PCi
for i = 1; 2 ; k = A;B: (C-2)
Twoconditionsmustholdfor theseparationof punishmentbeingafeasiblestrategy:
(1) Tobeacrediblepunishmentstrategy, onemarketcollusionafter deviationmustbesustainableintheother market:
±i ¸ ±¤ = ¦
DP
i ¡ ¦CPi
¦DPi ¡ ¦PPi
: (C-3)
(2) Theremustnotbeanincentiveforfirmstodeviateinbothmarkets, leadingtotwomarketpunishment. Hence, thenetgainsfrom
onemarketdeviationshouldbeequal or lower thanthenetgainsfromtwomarketdeviation,or:
¦DDi +
±
1¡ ±¦
PP
i ¡
1
1¡ ±¦
CC
i ·
½
¦CDi +
±
1¡±¦
CP
i ¡ 11¡±¦CCi (marketA)
¦DCi +
±
1¡±¦
PC
i ¡ 11¡±¦CCi (marketB).
(C-4)
It iseasy tosee, that thesecondconditionimplies±¤¤ · ±¤¤¤.
Therefore,wheneveronemarketpunishmentisafeasiblestrategyandonemarketcollusioncanbesustained, thethreatofpunishment
inbothmarketswouldrelaxtheincentiveconstraintforbothmarkets. Thecollusivepotential of firmswithmultimarketcontactandcost
linkagesisthereforealwaysincreasedif incentiveconstraintsarepooledacrossmarkets.
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AppendixD: Twomarket collusion and output shares
D.1 J oint profit maximizingoutput shares
Givenjointprofitmaximizingsupplydecisions, collusiveprofitsare
¦CC =
a2
2 + 2gs(1¡ s) :
SolvingtheFOC fors leadstos = 1
2
. Second-orderconditionsare:
@2¦CC
@s2
(s =
1
2
) =
16a2g
(4 + g)2
½
< 0 for g < 0
¸ 0 for g ¸ 0:
Checkingtheboundarysolutionsyields:
@¦CC
@s
(s = 0) = ¡ag
2
< 0
@¦CC
@s
(s = 1) =
ag
2
< 0
Hence, collusiveprofitsaremaximal withequal outputsharesincaseof economiesof scopeandwithcompletespecializationincaseof
diseconomiesof scope.
D.2 Deviation profit minimizingoutput shares
Differentiationof deviationprofitswithrespect tos yields
@¦DDi
@s
= (1¡ 2s)M
with
M = ¡a
2(2 + 2g3(1¡ s)s+ g2(2¡ 5s+ 5s2)¡ g(1 + 2s¡ 2s2))
4(4¡ g2)(1 + g(1¡ s)s)3 < 0:
(1¡ 2s) isameasurefor theasymmetryof outputsharesacrossmarkets. If s = 1
2
, thereisalocal minimumof deviationprofits:
@¦DDi
@s
= 0
@(¦DDi )
2
@2s
(s =
1
2
) > 0:
Fors < 1
2
, (1¡ 2s) > 0 andthefirstorderderivativemustbenegative,whereasit ispositivefors ¸ 1
2
. Hencedeviationprofits
areminimal withsymmetricoutputshareandriseintheasymmetryof outputshares.
Theminimal critical discountfactor inthecaseof diseconomiesof scopeIf wecheckthefirstandsecondderivativefors = 1
2
,we
get
@±¤¤
@s
(s =
1
2
) = 0
@(±¤¤)2
@2s
(s =
1
2
) > 0:
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Consequently, ats = 1
2
thereisalocal minimumof thecritical discount factor, irrespectiveof thesignof g.
Checkingtheboundarysolutionsyields:
@±¤¤
@s
(s = 1) > 0 for g < ¡2 +
p
5
@±¤¤
@s
(s = 1) · 0 for g ¸ ¡2 +p5:
Hence, forg · ¡2 +p5, thereisaunfavorableeffectof specializationonthecritical discount factor. For g ¸ ¡2 +p5
asymmetric output shares lead to another local minimum, which implies specialization. Comparing the interior solution with the
asymmetricsolution,weget
±¤¤(s = 1)
½
> ±¤¤(s = 1
2
) for g <¼ 0:21
· ±¤¤(s = 1
2
) for g ¸¼ 0:21:
Forg <¼ 0:21 achoiceof symmetricoutputsharesfacilitatescollusionincomparisontocompletespecialization. Wheng becomes
moreimportant, asymmetricoutputsharesminimizethecritical discountfactorandatthesametimeleadtohighercollusiveprofits. But
astheboundary solution isnot locally optimal for g < ¡2 + p5, theremust beother asymmetric solutionsminimizing±¤¤. We
thereforedefine
s^ =
8<:
1
2
for g <¼ 0:21
0 < s < 1
2
for ¼ 0:21 · g < ¡2 +p5
1 for g ¸ ¡2 +p5
astheoutputshareminimizingthecritical discountfactor incaseof twomarketcollusion.
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AppendixE: Equal output sharesin caseof divisionalization
Collusion(say inmarketA) issustainable, if
± ¸ ±A¤(:)i =
¦D¢i ¡ ¦C ¢i
¦D¢i ¡ ¦P ¢i
where there could be collusion or Cournot-Nash play in the other market. It is easy to see, that collusion as well as deviation
profits must rise in s, as the share of total market supply rises: Collusion profits rise as the share of the collusive revenue rises,
whereas deviation profits rise because of the decrease of the other firm’s output. Punishment profits are independent of s. For
xD¢ = 1
2
(a¡ (1¡ s)xC¢ ¡ gyC¢) weget
@(¦D¢i ¡ ¦C ¢i )
@s
= ¡1
2
(xC¢ + (1¡ si)@x
C¢
@si
+ g
@yC ¢
@si
)(a¡ xC¢(1 + si)¡ gyC:1 ):
As
g
@yC¢
@si
¸ 0;
(1¡ si)@x
C¢
@si
= ¡(1¡ si)1
2
g(yC¢1 ¡ yC¢2 ) < xC ¢
a¡ xC ¢(1 + si)¡ gyC:1 ¸ 0
it follows, that
@(¦D¢i ¡ ¦C ¢i )
@si
< 0:
Thisiseasier tosee, if g = 0:
@(¦D¢i ¡ ¦C ¢i )
@si
= ¡1
2
xC ¢(a¡ xC¢(1 + si)) · 0
As¦P ¢i is independentof s, and¦
D¢
i is increasingins, it followsthat
@(¦D¢i ¡ ¦P ¢i )
@si
¸ 0
Butthisimpliesthat
±A¤(:)i
@si
=
@
@s
(
¦D¢i ¡ ¦C¢i
¦D¢i ¡ ¦P ¢i
) · 0:
If thecritical discount factor of eachfirmisdecreasing in theoutput shareallocated to it, theoutput shareminimizingthecritical
discount factor for bothfirmsmustbesi =
1
2
.
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AppendixF: Critical discount factorsfor twomarket collusion
Dependentonthesustainabilityof onemarketcollusion, therearetwopotential incentiveconstraintsfor twomarketcollusion:
IC1 : ± ¸ ±©¤¤1 = ¦
©ADC
i ¡ ¦©ACCi
¦©ADCi ¡ ¦©kPPi
; if ± < ±©¤ (onemarketcollusionisnotsustainable)
IC2 : ± ¸ ±©¤¤2 = ¦
©ADC
i ¡¦©kCCi
¦©ADCi ¡ ¦©APCi
; if ± ¸ ±©¤ (onemarketcollusionissustainable).
Insertingdeviation, collusionandpunishmentprofits intoeqs:7:100 and7:110 yields
±©¤¤1 =
(3 + ¸g)2
17 + 22¸g + 5(¸g)2
±©¤¤2 =
(12¡ (¸g)2)2
272¡ 88(¸g)2 + 5(¸g)4 :
Comparisonwiththecritical discount factor foronemarketcollusion,±©¤, yields:
±©¤¤2 < ±©¤ < ±©¤¤1 for g < 0
±©¤¤1 < ±©¤¤2 < ±©¤ for g > 0:
FigureE:1 showsthepotential critical discountfactor for oneandtwomarketcollusion:
Fig. E.1: ±©¤, ±©¤¤1 and±©¤¤2 independenceof g (¸ = 1)
It is easy to seethat ±©¤¤2 (IC2) is never relevant: ±©¤¤2 presumes that onemarket collusion issustainableafter deviation in
theother market . But, as±©¤ > ±©¤¤2, there is arangeof ± where± > ±©¤¤2, but onemarket collusion cannot besustained
(±©¤ > ± > ±©¤¤2). Inthisrange, IC2 leadstoacontradiction. If ± ¸ ±¤, onemarketcollusionissustainable. However, given
collusioninonemarket, collusionintheother market isalsofeasible. Therefore±©¤ isat thesametimethecritical discountfactor for
oneandtwomarketcollusion.
Furthermore, it canbeseen that IC1 canonly befulfilledonly wheretherearediseconomiesof scope(g < 0), but not where
thereareeconomiesof scope(g > 0):
IC1 isfulfilled, if
± ¸ ±©¤¤1 given ± < ±©¤:
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It followsthat
±©¤ ¸ ±©¤¤1
Butwesawabove, that
±©¤ < ±©¤¤1
whichleadstoacontradiction.
Hence, forg < 0, ±©¤ istherelevantcritical discount factor foroneandfor twomarketcollusion:
±©¤¤ = ±©¤
Forg > 0, twomarketcollusioniseasier tosustainthanonemarketcollusionandispossiblewhenever± ¸ ±©¤¤1. Therefore,
thecritical discountfactor for twomarketcollusionis
±©¤¤ = ±©¤¤1
If ±¤¤2 · ± < ±¤, IC1 istherelevantincentiveconstraint. If onemarketcollusionispossible(± ¸ ±©¤), IC2 isrelevant.
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AppendixG: Theimpact of ¸
@±©¤
@¸
=
48g2¸(108¡ 21(g¸)2 + (g¸)4)
(153¡ 66(g¸)2 + 5(g¸)4)2 > 0 intherelevantrangeof g and¸
@±©¤¤
@¸
= ¡g 8(12 + 7(g¸) + (g¸)
2)
(17 + 22(g¸) + 5(g¸)2)2
> 0 if ¡1 · g < 0
· 0 if g ¸ 0:
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